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HEAT STRESS: IT'S A MATTER OF DEGREE 

Und~:r t:ertain conditions, your body may have trouble 
regulatmg ns temperature. As a result, your body 
overh~:ats and suffers from some degree of heat stress. 
Whether mild, moderate, or severe, heat stress can 
come on suddenly and be dangerous to your health. 
H1_Jt jf you're prepared, you c3n Hkeep your cool" 
and prevent heat-relatJ,d p~~lems. 

.)~( 

IV·'\., 
)_ ~ When It's Too Hot 

, "' for You to Handle 
Hard work or play can over
load your body with extra 
heat-especially if you're ac
uve tn a hot, humid, or poorly 

-ventilated environment. 
condttions make 1t 

.:>W<uucr for your body to han
dle heat-the sweat pours 
out, you don't feel well or 
work well, and you may feel 
diZZY or faint. If these s1gns 
of heat stress go unrecog
ruzed and untreated, serious
and sometime& permanent
health problems can occur. 

m their abilny to handle heat. But everyone can learn to avoid the adverse 
effects of heat stre&>. Keep your cool by knowmg your body and Its hmJta

tlOns, by understanding heat stres>, and by prevenung heat stress m the 

Know Your Body 
Your bod-y has a "heat regu
lator" that controls body tem
perature. But acuvny, heat, 
humidity, or lack of au 
movement can overwork 
this mecllamsm. 

Understand Heat Stress 
PrOtect yourself from heat 
stress. Learn to recognize 
wa.rrung si.p;m-such as heavy 
sweaung, fauguc, and d!ZZJ· 
nes>-and know how heat 
stress ts treated 

Take an acuve role to prevent 
heat problems. Know the fac· 
tors that increase your risk 
and take steps to reduce them, 
such as dnnking water and 
acchmatizmg to the heat. 

mtcm1cd to n:plac~: • lllH comp.mv ~ h•.:.dth anJ !-.alcn· poilcJC!'. or protessmnal rnedn:al care. 
1100 l.runll\ Lane . .\J.n l1runu 

Tl).:hl.., rc .. crvcd 

HOW YOUR BODY HANDLES HEAT 

You have a natural mechanism that n:gulates the core temperature deep inside 
your body. You maintain a normal core temperature of 98.6° F by releasing ex
cess heat into the air. The heat leave' your body through the blood vessels near 
the skm's surface and through the evaporauon of sweat. Your level of activity 
and certain environmental cond1t10ns make the regularor work harder w increase 
your body's blood flow and sweat production. 

Blood Flow 
Your regulator tells the blood 
vessels near the surface of your 
skm to expand. The extra 
blood bnngs more body heat 
to the surface and releases It 
into the au. To keep your 
cool, your body needs 
enough water and 
minerals, such as salt, 
to keep its blood 
vessels supplied 
with blood 

~ 

Humidity 
The htQhe< the humidity. the leSs 
_, ti\IIIP0<8les That's l>8c:aiAe 
the masture content 10 the &Jr &S 

t-----------4. :e~:,~o~~:~reror 

Sweat ProductJon 
If mcreased blood flow alone 
isn't enough, vour regulator 
also steps up producuon of 

sweat This allows more heat 
to he carried away through 

evaporation. You can lose up 
to one quart of water, plus 

unponant minerals such 
as salt, each hour you 

sweat-water which 
must be replaced to 

keep you feeling 
well and healthy. 

Air Mollement 
Air rncMng- ,.,...._.,... 

riee - '-! 11om 1111 ourt.ce; I 
8180 help&-~ But 
wllhlltllelir---
~don,workaWII. 

~ "('. 
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UNDERSTAND 
HEAT STRESS 

0 M lid: Minor 
Heat Prcb!~r!'.s 

This is usually the earliest 
and least serious form of heat 
suess. Mild heat suess is al· 
ways reversible and usually 
isn't dangerous unless the 
symptoms persisL Although 
you usually can continue 
work soon after ueaanent, 
always inform your super· 
visor if you have symptoms 
of mild heat suess. 

When your body's heat regulator is pushed too far 
and your body overheats, some form of heat stress 
occurs. It may be mild, moderate, or severe; symptoms 
may range from excessive sweating to dizziness to 

.--....,:-..---- ~-' -~, Signs and Symptoms 
Y G~ :r!;!J h~-..·~ '!!"':~ Gi 

more of these symptoms. 
• Excessrve sweanng 
• l'amful spasms m 
muscles dunn)?. or several 
hour; after acuvny 
(beat cramps). 
• Tmy red bumps on 
skm and a pricklmg 
sensation (called 
prickly heat). 
• lrmabihty, mild 
dlzzmess, or weakness 

Signs and Symptoms 
You may have one or 
more of these symptoms. 
• Excesstve sweating 
• Cold, moiSt, pale skm 
(or flushed skml. 
• Tlurst. 
• Extreme weakness 
or langue 
• Headache, nausea. 
or loss of appetite 
• Drzzmess or pddmess. 
• A rapid, weak pulse. 

You may have one or 
~-more of these symptoms 

• Lack oi sweatmg. 
• Hot, dry, flushed slun. 

Deep, rapid breathing. 
weak, and 

Irregular pulse. 
Headache, nausea. 

• DIZZmess, confusion, 
·or delinum . 

• Loss of consciOusness. 
• Convulstons. 

~~~-------1( ~ "These symptoms may al· '\~JS· 
unconsciousness. Since even severe heat stress can ~.L.l.. 110 

111gnal orner nealth proo· 
~' ~len'll. 10 consun a doctor 

appear suddenly, learn the warning signs and how . tO<m<llviOuala<tv~ee 
they're treated, so you can be more comfortable and "\ ~<?:., about neat"''""'·" 
producuve, and prevent heat problems from occurring. ' A ......-: 

I 1~ ~~l 

What's Going On 
{ ..... ,. ................................... ... 
...,. ......... n . .o.••t- "'~....,__,._._, 1"#U.> 

body to lose too much 
water and mmerah. Thts 
Imbalance may cause 
muscles to cramp. Your 

' ~sweat glands may be-
come blocked and m· 
flamed, cammg a rash. 
Too ltttle blood floWing 
to the bram causes rrn· 
tabilny, diZzmess and 
other symptoms. 

Losmg too much water 
and mmerals reduces the 
blood supply to maJor 
organs, such as the bram, 
muscles, and skm. Your 
heart works harder to 

mamtam the blood 
f&upply, smurung vour 

cardrovascular system. 
. .Some organs, such as 

' the bram, may not get 
enough blood. 

may cause 
~rmanent damage. 

Treatment 
Fd~~~':'--' th!s sd!·c2!~ 
• Kest m a cool 
or shady area 
• Dnnk water or 
other fluids 
• Use warm, mmst com· 
presses over crampmg 
muscles, followed bY 
gentle massage 
• Use a mild dn~ng 
louon 10 rel.teve the rash; 
keep skin drv and clean 

Takmg addnwnal salt ts 
usually not necessary 

Treatment 
You may need mcdtcal 
treatment, as well as thts 
selt·care: 
• Kest m a cool 
or shady area 
• Dnnk water or 
other fluids. 
• Take addmonal salt 
only if adVIsed 
• Use cool compresses 
on forehead, around the 
neck, and under annptts. 

presses, mcreasmg au 

f
ovemem, or both. 

"> Dnnk water or other 
\ uids !if conscwus) 
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"Oon'twalt~~r/ ~·t -'f;:T CHECKPOINTS FOR PRE 
you're thlrtl;;·;~· have \_~k-

. a drlnl< of -•"' -th ... t ' I ., ~ h ] 
1s not a good indiCatO< · A T en: arc scvera steps you and your em plover can 

~how much -••r · take to prevent heat stres;,. Both supervtsor;, and 
ur bo<lyneeels." ) employees can recognize risks and follow safety 

' 
I KnowYour 

VENTING HEAT STRESS 

procedures tu reduce them. lk sure to mtorm your 
employer about any medtcal condmons vou have and 
d1scuss whether you mil!ht be at mcrcasL:d nsk. 

Your companv conuob the 
work cnvnonmeot son's sak 
You can help bv knowmg 
wh1cb tacwr; mcrea:.c your 
nsk of heat stre». Talk with 
vour superv.sor about ways 
to reduce them. so YOU can 
take spectai precauuons to 
protect yoursdt when the 
nsk IS espeClalh· htgh, such 
as on hot, 

/!7 Drink Plenty 
ttJ ofWater 
Increase the water YOU dnnk 
to replemsh the water you 
lose trom sweaun~ Drink 
more than you need to sausfy 
vour thtrst. It's best tore· 
plenish regularlv hv dnnkmg 
small amounts frequently 
throughout the day. You may 
need to drink a )':lass of water 
or more every 

ff Take Appropriate 
\!I Breaks 
Whether vou need rest hreaks 
depends ~n condmons such 
as au temperature, sun expo
sure, and how hard you're 
workmg. Your company 
monitors these condmons 
and establishes a safe work/ 
rest regimen for you and 
your coworker>. 

ffwear Proper 
<tf Clothing 
Your employer supphes you 
with he.at·protecuve clothmg 
and equ tpment. such as heat 
sh1elds, H needed. When pos
sible, wear loose, hghtwe1ght 
clothmg, wh1ch encourages 
heat to he released 

j 0 ~-l (i ~-. 

·· · . r1 ~, ~-"Most people don1 
r'· / Y \,«,1\ ( , requlreaaahre~ 

~ ~r]__Fl~ ?Eii~: 
---~---- '· -- · - • 

1 
~- · ·---\.._ addttionat aan." 

"H you're ph~ II. 
you may acchmatize 
up to 50'1'> laster." 

-~--~ ~\]. 
•• I 

:::... ~;I ,,, / ~~ 
fl' Acclimatize v I 

V Yourself I 
Your employer may g1vc you I 
guideimes to help you adapt 
to the hea; Th1s natural 

1

1 

process, called acdimatiza· 
tion, takes about 7 to 10 days 
It usually consists of shun 
periods of worlung m the 
heat, wh1ch graduallv mcrease 
m ume and mtenslty.lf you 
spend ume out of the heat 
due to vacauon or reassign
ment, you may need to ac· 
chmatizc yoursel! agam 

_,Stay in 

" Good Shape 
Condiuoned muscles work 
more efhctently and generate 
less body heat, whtle extra 
body wetght makes vou work 
harder. People m F-ood condt· 
tion tend to acehmatJZe better 
because their eardtovascuiar 
systems respond better. 

., Eat Wisely 
Hot, heavy meals add heat to 
your body and dJVen blood to 

your dtgesuve system so eat 
lightly dunng your workday 
Remember, too, a normal d1et 
usuallv supphes all the salt 
you need to replace the salt 
lost through swe.aung. 

fKnow 
V Special Risks 
Alcohol itncludin)': beer!, 
caHriue, medications such 
as those used 1.0 control lugh 
blood pressure or allerg~es, 
medical conditions mclud · 
mg dtabetes, recent illnesses 
such as flu, and mcreasmg 
age all increase your nsk 
of heat stress. 
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COMMUNICATIONS 
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"TEAMWORK HElPS YOU BEAT THE HEAT" 

In many jobs, heat is a fact of life. Since too much 
heat can he harmful to your health and he a safety 
problem, your company wants to help you reduce 
the risk of heat stress by monitoring and control
ling the work environment. Be sure to follow com
pany procedures, such as adjusting gradually to 
working in the heat and drinking plenty of water. 
You'll feel better on and off the job knowing what 
heat stress is and how to prevent it. 

Consultants: 
Robert Harrison, MD, MPH, Occupational Medicine 
Lawrence D. Mclouth, CIIJ, Occupational Health and Safety 

With contribu~ions by: 
Dale M. Shapiro, CIH, Industrial Hygiene Manager 
Mary E. Willis, RN, Occupational Health 
Terrance G. Yonash, Corporate Safety IJirector E§2> Lahographet.l in Canada 

9!07 
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Landfill Gas 

Typical components of landfill gas are as follows: 

methane 45-60 

carbon dioxide 40-60 

------------P------------

NMOCs 
(non-methane organic 
compounds) 

sulfides 

2-5 

0.01-0.6 

0-1 

Methane is a naturally occurring gas. It is colorless 
and odorless. Landfills are the single largest source 
ofU.S. man-made methane emissions 

Carbon dioxide is naturally found at small 
concentrations in the atmosphere (0.03%). It is 
colorless, odorless, and slightly acidic. 

NMOCs are organic compounds (i.e., compounds 
that contain carbon). (Methane is an organic 
compound but is not considered an NMOC.) 
NMOCs may occur naturally or be formed by 
synthetic chemical processes. NMOCs most 
commonly found in landfills include acrylonitrile, 
benzene, 1, 1-dichloroethane, 1 ,2-cis 
dichloroethylene, dichloromethane, carbonyl 
sulfide, ethyl-benzene, hexane, methyl ethyl ketone, 
tetrachloroethylene, toluene, trichloroethylene, 
vinyl chloride, and xylenes. 

Sulfides (e.g., hydrogen sulfide, dimethyl sulfide, 
mercaptans) are naturally occurring gases that give 
the landfill gas mixture its rotten-egg smell. 
Sulfides can cause unpleasant odors even at very 
low concentrations. 

The routes of exposure from these contaminants are primarily through inhalation of 
organic vapors and dusts, and by direct contact with contaminated media. Hazard 
information regarding the major components of landfill gas that are of concern is 
included below. 

Landfill Gas Hazard Information 
Page 1 
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Methane (CH4) 

Methane is usually a component of landfill gas. Pure methane is a colorless and odorless 
gas. It has practically no toxic effects below the flammable limits. While methane has 
no noticeable toxic effects, high concentrations can displace oxygen and serve as a simple 
asphyxiate. Methane has a lower explosive limit (LEL) of 5 percent and an upper 
explosive limit (UEL) of 15 percent by volume in air. 

OSHA does not regulate exposure to methane by a specific standard. However, methane 
is a flammable gas and must be controlled at least 20 percent below its LEL; below 10 
percent of the LEL in excavations and confined spaces. 

Carbon Monoxide (CO) 

Carbon monoxide is a colorless, odorless, non-irritating gas generally produced as a 
by-product of incomplete combustion of carbonaceous materials. The toxicity of carbon 
monoxide results from the way it interferes with the body's ability to transport oxygen. 
Therefore, in carbon monoxide poisoning, red blood cells are less able to pick up oxygen 
for transport from the lungs to the rest of the body, and are also less able to release 
whatever oxygen they do pick up. The first symptoms include headache, fatigue, and 
lightheadedness. At higher levels, skin flushing, rapid heart rate, and lowered blood 
pressure occur. Carbon monoxide poisoning is treated by administering oxygen to the 
patient. 

The OSHA recommended exposure limit (REL) for carbon monoxide is 35 parts per 
million (ppm) as an 8-hour time weighted average (TWA), with a ceiling limit of200 
ppm, which should not be exceeded at any time during the workday. Specific 
information from the National Institute for Occupational Safety and Health (NIOSH) 
Pocket Guide to Chemical Hazards is included in this Appendix. 

Hydrogen Sulfide (H2S) 

Hydrogen sulfide is a colorless, toxic gas that is identified by the offensive odor of rotten 
eggs. It is heavier than air, flammable, and is generally a component oflandfill gas. 
Hydrogen sulfide can cause irritation of eyes, nose and throat, beginning at 
approximately 10 ppm. Long-term exposure (30 minutes or longer) to high 
concentrations can cause drowsiness, staggering and nausea, which can lead to death due 
to respiratory system failure. 

The odor of hydrogen sulfide can be detected at approximately 0.03 ppm, becomes 
offensive at 3 ppm, and causes irritation at 10 ppm. An especially dangerous situation is 
brief exposure to concentrations of 50 ppm, which can cause a person to lose the sense of 
smell. This has been described in accident reports as "I first smelled hydrogen sulfide, 

Landfill Gas Hazard Information 
Page2 
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then it went away." This is called olfactory fatigue. The toxic effect of hydrogen sulfide 
paralyzes the respiratory control center, which leads to suffocation and then death. 

Hydrogen sulfide has a wide flammable range (LEL 4.0%, UEL 44.0%). This property, 
coupled with its heavier-than-air density, makes it a hazard in trenches and low-lying 
areas. 

Hydrogen sulfide is regulated by OSHA on a 20 ppm ceiling Permissible Exposure Limit 
(PEL) concentration. A ceiling concentration means that this level cannot be exceeded 
during any part of the work period. OSHA has also established a Recommended 
Exposure Limit (REL) concentration at 10 ppm, and an Immediately Dangerous to Life 
or Health (IDLH) concentration of 100 ppm. Specific information from the NIOSH 
Pocket Guide to Chemical Hazards is included in this Appendix. 

Ammonia 

Ammonia is a compound of nitrogen and hydrogen with the formula NH3 in the gas form. 
It is a colorless gas with a characteristic pungent smell. Ammonia can be a potential skin, 
eye, and throat irritant. OSHA has also established a PEL concentration at 50 ppm, and 
an IDLH concentration of 300 ppm. Ammonia is flammable. Its LEL is 15 percent and 
its UEL is 28 percent. However, ammonia is unlikely to collect at a concentration high 
enough to pose an explosion hazard. Specific information from the NIOSH Pocket Guide 
to Chemical Hazards is included in this Appendix. 

Benzene 

Benzene is a colorless and highly flammable liquid with a sweet smell. Benzene is 
commonly used in industrial processing and can be present at waste facilities. The 
primary route of exposure to benzene is through inhalation. Benzene over-exposure can 
cause damage to the liver, kidneys, lungs, heart and the brain, and can cause DNA strand 
breaks and chromosomal damage. Benzene causes cancer in both animals and humans. 
OSHA has established a PEL concentration at 1 ppm and an IDLH concentration of 500 
ppm. Its LEL is 1.2 percent and it has a UEL of7.8 percent. It is not anticipated that 
benzene alone is likely to collect at concentrations high enough to pose explosion or 
ignition hazards. Specific information from the NIOSH Pocket Guide to Chemical 
Hazards is included in this Appendix. 

Landfill Gas Hazard Information 
Page 3 
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CDC - NIOSH Pocket Guide to Chemical Hazards - Carbon monoxide http:/ /www.cdc.gov/niosh/npg/npgdO 105 .html 

1 of2 

Search the NIOSH Pocket Guide 

Enter search terms separated by spaces. 

Carbon monoxide 

1016 119 Chttp: I /wwwapps. tc.gc.ca/saf-sec-sur /3 I erg -gm u /erg /guidepage.aspx/guideno D 
Chttp·llwww cdc goy/Otber/djscJajmer btmD 

Chttp·llwww cdc goy 

: 1WA 35 ppm (40 
NIOSH 6604 ~. llnioshldocsl2003-154/pdfs/66o4.pdf); 
OSHA ID209 lhttp://www.osha.govldtslsltclmethodslinorganiclid209/id209.htmll rQ lhttp://www.cdc.gov/Other 
ldisclaimer.htmll, ID210 lhttp:llwww.osha.govldtslsltclmethodslinorganiclid2101id210.htmll rlii' 
lhttp://www.cdc.gov/Otherldisclaimer.htmll 
See: NMAM 1/niosh/docs/2003-154/l or OSHA Methods lhttp://www.osha.govldtslsltclmethodslindex.htmll rJ:il 
(http: llwww.cdc.gov /Other ldisclaimer.htmll 

Colorless, odorless gas. [Note: Shipped as a nonliquefied or liquefied compressed gas.] 

>35atm 

. 7 

Strong oxidizers, bromine trifluoride, chlorine trifluoride, lithium 

(See protection codes 

Eyes: Frostbite 
Wash skin: No recommendation 
Remove: When wet (flammable) 
Change: No recommendation 
Provide: Frostbite wash 

NIOSH 

Up to 350 ppm: 
(APF = 10) Any supplied-air respirator 

Up to 875 ppm: 

(See procedures lfirstaid.htmll) 
Eye: Frostbite 
Skin: Frostbite 
Breathing: Respiratory support 

(APF = 25) Any supplied-air respirator operated in a continuous-flow mode 

Up to 1200 ppm: 

1eV 

(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-mounted canister providing protection against the compound of 
concernt 
(APF = 50) Any self-contained breathing apparatus with a full facepiece 
(APF = 50) Any supplied-air respirator with a full facepiece 

Emergency or planned entry into unknown concentrations or IDLH conditions: 
(APF = 10,ooo) Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-demand or other positive-pressure mode 
(APF = 10,ooo) Any supplied-air respirator that has a full facepiece and is operated in a pressure-demand or other positive-pressure mode in combination with an 
auxiliary self-contained positive-pressure breathing apparatus 

Escape: 
(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-mounted canister providing protection against the compound of 
concernt 
Any appropriate escape-type, self-contained breathing apparatus 

Important additional information about respirator selection lpgintrod.html#mustreadl 

5/18/2015 6:38PM 
2016-01 0025-0000641 



CDC - NIOSH Pocket Guide to Chemical Hazards - Carbon dioxide http:/ /www.cdc.gov/niosh/npg/npgdO 103 .html 

1 of 1 

Search the NIOSH Pocket Guide 

Enter search terms separated by spaces. 

Carbon dioxide 

1013 120 Cbttp://wwwapps.tc.gc.ca/saf-sec-sur/3/erg-gmu/erg/guidepage.aspx 
/gujde120D rQ Chttp·//xyww cdc goy/Otber/djsclajmer btmD 

jm3 

: 1WA 5000 ppm (9000 mgjm3) ST 
NIOSH 6603 "'t llnioshldocsl2003-154/pdfs/66o3.pdfl; 
OSHAIP172 Chttp·/fwww osha goy/dts/s]tc/methods/jnorganic/jdJ72/jdJ72 btmD 
lhttp://www.cdc.gov/Otherldisclaimer.htm]) 
See: NMAM 1/niosh/docs/2003-154/l or OSHA Methods lhttp://www.osha.gov/dtslsltc 
/methods/judex btm]) r{? Chttp·//www cdc goy/Otber/djscJaimer btmD 

Colorless, odorless gas. [Note: Shipped as a liquefied compressed gas. Solid form is utilized as dry ice.] 

Dusts of various metals, such as magnesium, zirconium, titanium, aluminum, chromium & manganese are ignitable and explosive when 
suspended in carbon dioxide. Forms carbonic acid in water. 

inhalation, skin and/or eye contact (liquid/solid) 

Skin: Frostbite 
Eyes: Frostbite 

(See protection codes lprotect.htmn) 

Wash skin: No recommendation 
Remove: No recommendation 
Change: No recommendation 
Provide: Frostbite wash 

NIOSH/OSHA 

Up to 40000 ppm: 
(APF = 10) Any supplied-air respirator 
(APF = 50) Any self-contained breathing apparatus with a full facepiece 

(See procedures lfirstaid.htmn) 
Eye: Frostbite 
Skin: Frostbite 
Breathing: Respiratory support 

Emergency or planned entry into unknown concentrations or IDLH conditions: 
(APF = 10,ooo) Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-demand or other positive-pressure mode 
(APF = 10,ooo) Any supplied-air respirator that has a full facepiece and is operated in a pressure-demand or other positive-pressure mode in combination with an 
auxiliary self-contained positive-pressure breathing apparatus 

Escape: 
Any appropriate escape-type, self-contained breathing apparatus 

Important additional information about respirator selection lpgintrod.html#mustreadl 

See also: INTRODUCTION 1/niosh/npg/pgintrod.htmll See ICSC CARD: 0021 llnioshlipcsnenglnengoo21.htmll 

Page last revi.ewed:April4, 2011 

Page last updated: February 13, 2015 
Content source: Natjqpgl !p§tjtpte fgr Occppatjgpal Safeh; apd Health CNIDSH) Education and Information Division 

Centers for Disease Control and Prevention 16oo Clifton Road Atlanta, GA 30329-4027, USA 
8oo-CDC-INFO (800-232-4636) TTY: (888) 232-6348- Contact CDC-INFO 

c 

5/18/2015 6:42PM 
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CDC- NIOSH Pocket Guide to Chemical Hazards- Hydrogen sulfide http:/ /www.cdc.gov/niosh/npg/npgd03 3 7 .html 

1 of 1 

Search the NIOSH Pocket Guide 

Enter search terms separated by spaces. 

Hydrogen sulfide 

: C 10 ppm (15 mgjm3) 
NIOSH 6013 "!;, llnioshldocsl2003-154/pdfs/6o13.pdfl; 
OSHA IP141 Chttp·//www osha goy/dts/sltc/methods0norganic0dJ41/jdJ41 btmD rf#l 
(http: llwww.cdc.gov /Other I disclaimer.htmll 
See: NMAM 1/niosh/docs/2003-154/l or OSHA Methods lhttp://www.osha.gov/dtslsltclmethods 
/judex btmD r?ffl Chttp·//www cdc goy/Otber/djsc]ajmer btmD 

Strong oxidizers, strong nitric acid, metals 

(See protection codes lprotect.htmll) 
Skin: Frostbite 
Eyes: Frostbite 
Wash skin: No recommendation 
Remove: When wet (flammable) 
Change: No recommendation 
Provide: Frostbite wash 

NIOSH 

Up to too ppm: 

(See procedures lfirstaid.htmll) 
Eye: Frostbite 
Skin: Frostbite 
Breathing: Respiratory support 

(APF = 25) Any powered, air-purifYing respirator with cartridge(s) providing protection against the compound of concern 

v 

(APF = 50) Any air-purifYing, full-facepiece respirator (gas mask) with a chin-style, front- or back-mounted canister providing protection against the compound of 
concern 
(APF = 10) Any supplied-air respirator* 
(APF = 50) Any self-contained breathing apparatus with a full facepiece 

Emergency or planned entry into unknown concentrations or IDLH conditions: 
(APF = 10,ooo) Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-demand or other positive-pressure mode 
(APF = 10,ooo) Any supplied-air respirator that has a full facepiece and is operated in a pressure-demand or other positive-pressure mode in combination with an 
auxiliary self-contained positive-pressure breathing apparatus 

Escape: 
(APF = 50) Any air-purifYing, full-facepiece respirator (gas mask) with a chin-style, front- or back-mounted canister providing protection against the compound of 
concern 
Any appropriate escape-type, self-contained breathing apparatus 

Important additional information about respirator selection lpgintrod.html#mustreadl 

See also: INTRODUCTION 1/niosh/npg/pgintrod.htmn See ICSC CARD: 0165 llnioshlipcsnenglneng0165.htmn 

Page last revi.ewed:April4, 2011 

Page last updated: February 13, 2015 
Content source: National Institute for Occupational Safety and Health <NIOSH) Education and Information Division 

Centers for Disease Control and Prevention 16oo Clifton Road Atlanta, GA 30329-4027, USA 
Sao-CDC-INFO (Soo-232-4636) TTY: (888) 232-6348- Contact CDC-INFO 

5/18/2015 4:04PM 
2016-01 0025-0000643 



CDC - NIOSH Pocket Guide to Chemical Hazards - Ammonia http://www .cdc .gov /niosh!npg/npgd0028.html 

1 of2 

Search the NIOSH Pocket Guide 

Enter search terms separated by spaces. 

Ammonia 

Anhydrous ammonia, Aqua ammonia, Aqueous ammonia [Note: Often used in an aqueous solution.] 

1 ppm= 0.70 mgjm3 

: 1WA 25 ppm (18 mgjm3) 

1005 125 Chttp: 1/wwwapps.tc.gc.ca/saf-sec-sur /3/erg-gmu/erg/guidepage.aspx/guide125/) 
(http: llwww.cdc.gov /Other ldisclaimer.htmll (anhydrous) 

2672 154 Chttn: I /wwwapps.tc.gc.ca/saf-sec-sur /3/erg-gmu/erg/guidepage.aspx/guide154 /) ~ 

lhttp://www.cdc.gov/Otherldisclaimer.htmll (10-35% solution) 
2073 125 (http: 1/wwwanps.tc.gc.ca/saf-sec-sur /3/erg-gmu/erg/guidepage.aspx/guide125/) ~ 
lhttp://www.cdc.gov/Otherldisclaimer.htmll (>35-50% solution) 
1005 125 Chthr//wwwapps tc gc ca/saf-sec-sur/3/erg-gmn/erg/gujdepage aspx/gujde125D ;Q 

lhttp://www.cdc.gov/Other/disclaimer.html) (>so% solution) 

300ppm 
See: 7664417 llniosh/idlh/7664417.htmll 

NIOSH 3800 "!:; llnioshldocsl2003-154/pdfsl38oo.pdf), 6015"!:: 1/niosh/docs/2003-154 
lpdfs/6015.pdf), 6016 "!:; llniosh/docs/2003-154/pdfs/6016.pdfl; 
OSHA IP188 Chttp·//www osha goy/dts/sltc/methods/jnorganjc/jdJ88/jdJ88 btmD rfi! 
lhttp://www.cdc.gov/Otherldisclaimer.htmn 
See: NMAM 1/niosh/docs/2003-154/l or OSHA Methods lhttp://www.osha.gov/dtslsltclmethods 
/judex btmU !fiJ Cbtnr //myw cdc goy/Otber/djsc]ajmer btmD 

eV 

[Note: Although NH3 does not meet the DOT definition of a Flammable Gas (for labeling purposes), it should be treated as one.] 

Strong oxidizers, acids, halogens, salts of silver & zinc [Note: Corrosive to copper & galvanized surfaces.] 

(See protection codes lprotect.htmll) 
Skin: Prevent skin contact 
Eyes: Prevent eye contact 
Wash skin: When contaminated (solution) 
Remove: When wet or contaminated (solution) 
Change: No recommendation 
Provide: Eyewash (>10%), Quick drench (>10%) 

NIOSH 

Up to 250 ppm: 

(See procedures lfirstaid.htmll) 
Eye: Irrigate immediately (solution/liquid) 
Skin: Water flush immediately (solution/liquid) 
Breathing: Respiratory support 
Swallow: Medical attention immediately (solution) 

(APF = 10) Any chemical cartridge respirator with cmiridge(s) providing protection against the compound of concern* 
(APF = 10) Any supplied-air respirator* 

Up to 300 ppm: 
(APF = 25) Any supplied-air respirator operated in a continuous-flow mode* 
(APF = 25) Any powered, air-purifYing respirator with cartridge(s) providing protection against the compound of concern* 
(APF = 50) Any chemical cartridge respirator with a full facepiece and cartridge(s) providing protection against the compound of concern 
(APF = 50) Any air-purifYing, full-facepiece respirator (gas mask) with a chin-style, front- or back-mounted canister providing protection against the compound of 
concern 
(APF = 50) Any self-contained breathing apparatus with a full facepiece 
(APF = 50) Any supplied-air respirator with a full facepiece 

Emergency or planned entry into unknown concentrations or IDLH conditions: 
(APF = 10,ooo) Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-demand or other positive-pressure mode 
(APF = 10,ooo) Any supplied-air respirator that has a full facepiece and is operated in a pressure-demand or other positive-pressure mode in combination with an 
auxiliary self-contained positive-pressure breathing apparatus 

Escape: 
(APF = 50) Any air-purifYing, full-facepiece respirator (gas mask) with a chin-style, front- or back-mounted canister providing protection against the compound of 
concern 
Any appropriate escape-type, self-contained breathing apparatus 

5/18/2015 6:40PM 
2016-01 0025-0000644 



CDC - NIOSH Pocket Guide to Chemical Hazards - Benzene http://www.cdc.gov/niosh!npg/npgd0049.html 

1 of 1 

Search the NIOSH Pocket Guide 

Enter search terms separated by spaces. 

Benzene 

NIOSH 1500 '!:. llniosh/docs/2003-154/pdfsll500.pdfl, 1501 ~: llniosh/docs/2003-154/pdfs/1501.pdf), 
32QQ_ ~ (In josh /docs /2003-154/pdfs/3700 pdD , 3BQ..Q_ ~; (In josh /docs /2003-154/pdfs 138oo pdO ; 

OSHA 12 (http: I /www.osha.gov /dts/sltc/methods/organic/orgo12/orgo12.htmll ~} (http: llwww.cdc.gov /Other 
/disclaimer.htmll, 1005 lhttp://www.osha.gov/dts/sltc/methods/validated/1005/1005.htmll rffil 
Chttp·//yvww cdc goy/Other/djscJajmer btmD 

See: NMAM C In josh /docs /zoo3-154 D or OSHA Methods Chttp·//www osha wy/dts /sltc /methods /judex htmU 
rffil (http: llwww.cdc.gov /Other /disclaimer.htmll 

(See protection codes 

Eyes: Prevent eye contact 
Wash skin: When contaminated 
Remove: When wet (flammable) 
Change: No recommendation 
Provide: Eyewash, Quick drench 

Respirator Recmtlmf'ndations 

(See Appendix E) lnengapdxe.htmll 

NIOSH 

75mmHg 

(See procedmes lfirstajd htmll ) 
Eye: Irrigate immediately 
Skin: Soap wash immediately 
Breathing: Respiratory support 
Swallow: Medical attention immediately 

At concentrations above the NIOSH REL, or where there is no REL, at any detectable concentration: 

9.24eV 

(APF = 10,ooo) Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-demand or other positive-pressure mode 
(APF = 10,ooo) Any supplied-air respirator that has a full facepiece and is operated in a pressure-demand or other positive-pressure mode in combination with an 
auxiliary self-contained positive-pressure breathing apparatus 

Escape: 
(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-mounted organic vapor canister 
Any appropriate escape-type, self-contained breathing apparatus 

Impmjant addjtjonal jnformatjon ahm1t respjrator selectjon Cpgintrod btml#mJJstread) 

See also: INTRODUCTION 1/niosh/npg/pgintrod.htmll See ICSC CARD: 0015 llniosh/ipcsneng/nengo015.htmll See MEDICAL TESTS: 0022 llniosh/docs/2oo5-110 
/nmedoo22 btmD 

Page last reviewed:April4, 2011 

Page last updated: Februmy13, 2015 
Content source: Natjgpal Instjtpte fqr Ocqmatjgpal Safety and Heqltb CNJOSH) Education and Information Division 

Centers for Disease Control and Prevention 16oo Clifton Road Atlanta, GA 30329-4027, USA 
Sao-CDC-INFO (Soo-232-4636) TTY: (888) 232-6348- Contact CDC-INFO 

5/18/2015 8:43PM 
2016-01 0025-0000645 



Polycyclic Aromatic Hydrocarbons (P AHs )/Semi-Volatile Organics (SVOCs) 

ROUTES OF ENTRY 

Ingestion, inhalation of vapor or dust, skin absorption, skin or eye contact. 

HARMFUL EFFECTS 

P AHs are mixtures of semi-volatile organic compounds such as acenapthene, 
benzo(a)pyrene, chrysene, and naphthalene. Specific information for individual PAH 
compounds can be found under the name of the individual P AH. 

Local Effects: 
Contact with some P AH compounds can cause irritation to skin, eyes, and mucous 
membranes. Chapping or burning of the skin and/or photosensitivity may occur after 
repeated contact. Exposure to large quantities of some P AH compounds can cause 
headaches, nausea, and vomiting. When heated to decomposition, some P AH 
compounds can emit irritating fumes and acrid smoke. 

Systemic Effects: 
Some individual compounds present in TPH act as central nervous system depressants. 
Some individual PAH compounds are know mutagens and/or carcinogens. 

U.S. EPA has classified seven PAHs (benzo[a]pyrene, benz[a]anthracene, chrysene, 
benzo[b ]fluoranthene, benzo[k ]fluoranthene, dibenz[ a,h ]anthracene, and indeno[1 ,2,3-
cd]pyrene) as Group B2, probable human carcinogens. 

POINTS OF ATTACK 

Liver, kidney, respiratory system, central nervous system, eyes, and skin. 

PERMISSIBLE EXPOSURE LIMIT (PEL) 

0.1 milligrams per cubic meter ( mg/m3
) for a 1 0-hour workday, 40-hour workweek, for 

Coal Tar Pitch P AHs (NIOSH). 

0.2 mg/m3 for all PAHs (OSHA). 

2016-01 0025-0000646 



CDC - NIOSH Pocket Guide to Chemical Hazards - Arsenic (inorganic ... http://www.cdc.gov/niosh/npg/npgd0038.html 

1 of 1 

Search the NIOSH Pocket Guide 

Enter search terms separated by spaces. 

Arsenic (inorganic compounds, as As) 

Arsenic metal: Arsenia 
Other synonyms vary depending upon the specific As compound. [Note: OSHA considers "Inorganic Arsenic" to mean copper acetoarsenite and all inorganic 
compounds containing arsenic except ARSINE.] 

1558 152 Chttp://wwwapps.tc.gc.ca/saf-sec-sur/3/erg-gmu/erg/guidepage.aspx/guidel52/) 
lhttp://www.cdc.gov/Otherldisclaimer.htm]) (metal) 

)] 

NIOSH Z3QQ..1; Unioshldocsl2003-154/pdfs/73oo.pdf), Z3Q.l. "t~ Uniosh/docsl2003-154/pdfsl7301.pdf) 
, 23!23.. ~ ( /njosb /docs /2003-154/pdfs /7303 pdfl , :zgQ_Q_ *!~ ( /njosb /docs /2003-154/pdfs lzooo pdfl , 9.lQ.2_ 

":!:. Uniosh/docs/2003-154/pdfs/o102.pdf); 
OSHA ID105 (http://www.osha.gov/dts/sltc/methods/inorganic/idl05/id105.htmll r!l' (http://www.cdc.gov 
/Other I disclaimer.htmll 
See: NMAM (/niosh/docs/2003-154/l or OSHA Methods !http:l/www.osha.gov/dts/sltc/methods 
lindex.html) rl@ (httn:llwww.cdc.gov/Other/disclaimer.html) 

Metal: Silver-gray or tin-white, brittle, odorless solid. 

o mmHg (approx) NA 

Strong oxidizers, bromine azide [Note: Hydrogen gas can react with inorganic arsenic to form the highly toxic gas arsine.] 

Ulceration of nasal septum, dermatitis, gastrointestinal disturbances, peripheral neuropathy, resp irritation, hyperpigmentation of skin, [potential 
carcinogen] 

Liver, kidneys, skin, lungs, lymphatic system 

(See protection codes (protect.htmll) 
Skin: Prevent skin contact 
Eyes: Prevent eye contact 
Wash skin: When contaminated/Daily 
Remove: When wet or contaminated 
Change: Daily 
Provide: Eyewash, Quick drench 

NIOSH 

(See procedures (firstaid.html2) 
Eye: Irrigate immediately 
Skin: Soap wash immediately 
Breathing: Respiratory support 
Swallow: Medical attention immediately 

At concentrations above the NIOSH REL, or where there is no REL, at any detectable concentration: 
(APF = 10,ooo) Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-demand or other positive-pressure mode 
(APF = 10,ooo) Any supplied-air respirator that has a full facepiece and is operated in a pressure-demand or other positive-pressure mode in combination with an 
auxiliary self-contained positive-pressure breathing apparatus 

Escape: 
(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-mounted acid gas canister having an N10o, R10o, or P10o filter. 
Click here (pgintrod.html#nml for information on selection of N, R, or P filters. 
Any appropriate escape-type, self-contained breathing apparatus 

Important additional information about respirator selection lpgintrod.html#mustreadl 

Page last revi.ewed:April4, 2011 

Page last updated: Februmy13, 2015 
Content source: Natjgpal Instjtpte fqr Ocqmatjgpal Safety and Health CNJOSH) Education and Information Division 

Centers for Disease Control and Prevention 16oo Clifton Road Atlanta, GA 30329-4027, USA 
8oo-CDC-INFO (800-232-4636) TTY: (888) 232-6348- Contact CDC-INFO 

5/18/2015 8:44PM 
2016-01 0025-000064 7 



CDC- NIOSH Pocket Guide to Chemical Hazards- Cadmium dust (as Cd) http://www .cdc .gov/niosh!npg/npgd0087 .html 

1 of 1 

Search the NIOSH Pocket Guide 

Enter search terms separated by spaces. 

Cadmium metal: Cadmium 

Cadmium dust (as Cd) 

Ca [9 mgjm3 (as Cd)] 
See: 7440439 llnioshlidlh/7440439.htmll 

NIOSH ~ ~ C/njosb /docs/2003-154/pdfs/?048 pdfl, 23QQ_ ~; C/njosb /docs/2003-154/pdfs/7300 pdfl, 

Z3Ql. ~ llnioshldocsl2003-154/pdfsl7301.pdfl, Z3Q3_ ~ llnioshldocsl2003-154/pdfsl7303.pdf), 9102 "!;• 
llniosh/docsl2003-154/pdfs/o102.pdf) ; 
OSHA TDJ 21 Chttp·llwww osha goy/dts/sltc/metbodslinorganjc/jdl?J/jdl21 htmD @ (http· I lwww cdc goy/Other 

/djscJajmer btmD , TDJ 25G Chttp·//www osha goy/dts/sltc/metbods/jnorganjcOdJ25g/jdJ25g btm]) ~ 

lhttp://www.cdc.gov/Otherldisclaimer.htmll, ID18g lhttp://www.osha.govldtslsltclmethodslinorganiclidl89 
lid18o.htmll rt; lhttp://www.cdc.gov/Otherldisclaimer.htmll, ID2o6!httu:l/www.osha.gov/dts/sltc/methods 
/jnorganjc/jd?o6/jd?o6 htmD rf~ Chttp·//wmy cdc goy/Otber/djsclajmer btmD 

See: NMAM C/njosb/docs/zoo3-154/l or OSHA Methods Chttp·//www osha goy/dts/sltc/methods/jndex html) 
(http: llwww.cdc.gov /Other ldisclaimer.htmll 

Strong oxidizers; elemental sulfur, selenium & tellurium 

respiratory system, kidneys, prostate, blood 

(See protection codes 

Eyes: No recommendation 
Wash skin: Daily 
Remove: No recommendation 
Change: Daily 

NIOSH 

(See procedmes lfirslajd htmll ) 
Eye: Irrigate immediately 
Skin: Soap wash 
Breathing: Respiratory support 
Swallow: Medical attention immediately 

At concentrations above the NIOSH REL, or where there is no REL, at any detectable concentration: 
(APF = 10,ooo) Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-demand or other positive-pressure mode 
(APF = 10,ooo) Any supplied-air respirator that has a full facepiece and is operated in a pressure-demand or other positive-pressure mode in combination with an 
auxiliary self-contained positive-pressure breathing apparatus 

Escape: 
(APF =50) Any air-purifying, full-facepiece respirator with an N10o, R10o, or P10o filter. 
Cljck here (pgjntrod html#nml for information on selection of N, R, or P filters. 
Any appropriate escape-type, self-contained breathing apparatus 

Impmjant addjtjonal jnformatjon ahm1t respjrator selectjon Cpgintrod btml#mJJstread) 

See also: INTRODUCTION 1/niosh/npg/pgintrod.htmll See ICSC CARD: 0020 llnioshlipcsnenglnengo02o.htmll See MEDICAL TESTS: 0035 1/niosh/docs/2005-110 
/nmed0035 htmD 

Page last reviewed:April4, 2011 

Page last updated: Februmy13, 2015 
Content source: Natjgpal Instjtpte fqr Ocqmatjgpal Safety and Health CNJOSH) Education and Information Division 

Centers for Disease Control and Prevention 16oo Clifton Road Atlanta, GA 30329-4027, USA 
8oo-CDC-INFO (800-232-4636) TTY: (888) 232-6348- Contact CDC-INFO 

5/18/2015 8:46PM 
2016-01 0025-0000648 



CDC- NIOSH Pocket Guide to Chemical Hazards- Copper (dusts and m ... http://www .cdc .gov /niosh/npg/npgdO 150.html 

1 of 1 

Search the NIOSH Pocket Guide 

Enter search terms separated by spaces. 

Copper (dusts and mists, as Cu) 

NIOSH ~ ~ Uniosh/docsi2003-154/pdfslzo2g.pd0, :Z3.Q.Q • .'!: C/niosh/docsi2003-154/pdfslz300.pdD, Z3.Q.l. ": 
C/niosh/docsi2003-154/pdfslz301.Pd0, :z3.Q.3.. *t Uniosh/docsi2003-154/pdfslz303.pd0, ~ "!: Uniosh/docs/2003-154 
lndfulowz MD ; 

OSHA ID121 (http: //v.>vVw.osha.gov/dts/sltc/methods/inorganiclidl2llid12l.html) ;<!? fbth?: //v.lv•rvv.cdc.gov/Other 

I disclaimer.htmn , ID125G Chttp: //,vv.w .osha.gov /dts /site/methods /inorganiclid125g /id125g.html2 ;!Sl fbth?: //www.cdc.gov 
/Otber/djsclajmer btmD 

See: NMAM Unjgsb/dgcs!?gg3-154 D or OSHA Methods (bttrr /fwww osha gqy/dts/sltc/metbgdsOndey btmD sfil 
Cbt!Jr fbyYiw cdc gmr/Otber/djsclajmer btmD 

Eyes: Prevent eye contact 
Wash skin: When contaminated 
Remove: When wet or contaminated 
Change: Daily 

R<•spiratcw R<Pf"ommenrlntion<> 

NIOSH/OSHA 

Up to 5 mg/m3: 
(APF = 5) Any quarter-mask respirator. 
CJjck here Cpgjntmrl btml#nm) for information on selection ofN, R, or P filters.* 

Up to 10 mg/m3: 

(See procedures Cfirstaid.html)) 

Eye: Irrigate immediately 
Skin: Soap wash promptly 
Breathing: Respirato1y support 
Swallow: Medical attention immediately 

(APF = 10) Any particulate respirator equipped with an N95, R95, or P95 filter (including N95, R95, and P95 filteling facepieces) except quarter-mask respirators. The following filters may also be used: 
N99, R99, P99, Nwo, Rtoo, Pwo. 
CJjck here Cpgjntmd btml#pm) for information on selection ofN, R, or P filters.* 
(APF = 10) Any supplied-air respirator* 

Up to 25 mg/m3: 
(APF = 25) Any supplied-air respirator operated in a continuous-flow mode* 
(APF = 25) Any powered, air-puiifyingrespirator with a high-efficiencypmticulate filter.* 

Up to 50 mg/m3: 
(APF =50) Any air-purifying, full-facepiece respirator with anN 100, R1oo, or P1oo filter. 
CJjck here Cpgjptmd btml#pm) for information on selection ofN, R, or P filters. 
(APF =50) Any powered, air-pmifying respirator with a tight-fitting facepiece and a high-efficiency particulate filter* 
(APF = 50) Any self-contained breathing apparatus with a full facepiece 
(APF = 50) Any supplied-air respirator with a full facepiece 

Up to 100 mg/m3: 
(APF = 2000) Any supplied-air respirator that has a full facepiece and is operated in a pressure-demand or other positive-pressure mode 

Emergency or planned entry into unknown concentrations or IDLH conditions: 
(APF = 1o,ooo) Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-demand or other positive-pressure mode 
(APF = 1o,ooo) Any supplied-air respirator that has a full facepiece and is operated in a pressure-demand or other positive-pressure mode in combination with an auxiliary self-contained positive
pressure breathing apparatus 

Escape: 
(APF =50) Any air-purifying, full-facepiece respirator with anN 100, R1oo, or P1oo filter. 
CJjck here Cpgjptmd btml#pm) for information on selection ofN, R, or P filters. 
Any appropriate escape-type, self-contained breathing apparatus 

l. See ICSC CARD: 9249 Upjgsbapqpepg/pepg9za9 btmD See MEDICAL TESTS: 9957Upjgsb/dgq/z995-JJ9fpmedooszbtmD 

Page last re\inved: April4, 2011 
Page last updated: February13, 2015 
Content source: k5gtigppl IpstiPJte fqr Orcpnatjgppl Spfrn·ard Health G5IOSHl Education and Information Di"\ision 

Centers for Disease Control and Prevention 1600 Clifton Road Atlanta, GA 30329-4027, USA 
Boo-CDC-INFO (8oo-232-4636)TIY: (888) 232-6348- Cgptact CQC INFO 

5/18/2015 8:47PM 
2016-01 0025-0000649 



CDC- NIOSH Pocket Guide to Chemical Hazards- Lead http:/ /www.cdc .g ov /niosh/npg/npgd03 68 .html 

1 of 1 

Search the NIOSH Pocket Guide 

Enter search terms separated by spaces. 

Lead 

100 mg/m3 (as Pb) 
See: ~/niosh/idlh/z43QQ2I.html2 

NIOSH ~ 't: Uniosh/docsi2003-154/pdfs/zo82.pdD, ZJ..Q.5.. ~: Uniosh/docs/2003-154/pdfslzws.pdD, :z3.Q.Q.. ~ Uniosh 
/docsi2003-154/pdfslz300.pdfl, Z3QJ..'~: Uniosh/docsi2003-154/pdfslz301.pdD, Z3Q.3. ~ Uniosh/docsi2003-154/pdfslz303.pdD, ZZQ.Q.. 

"!; Upjosb/dgrs!?gg3-15d /pdfs/voo prlD, ZZQ.l..~~ Unjqsbldqqlzqo3-154fpdfsfzzm pdD, ~ "!,: C/pjgsb/dgcs!?gg3-154 

/pdfs/vo2.pdD, .9.l.Q.Q.. ~ Uniosh/docs/2003-154/pdfs/gwo.pdD, ~ "!; Uniosh/docsi2003-154/pdfs/gio2.p@, .9.J..Q..5.. '!: .(/niosh 
/docs/2o03-154/pdfs/gws.pdD; 
OSHA ID121 Chttp: I /,v,N\\'.osha.gov /dts/sltc/methods/inorganic/idt2IIidt2Lhtml) r%7 Grttp: //v.'\VV.'.cdc.gov/Other/disclaimer.html2 , 
~ (bttrr /6yww osha ggy/dts/s]tclmetbgdsOnmganjcljdJz5g0dJz5g btmD tl§! (bttrr ffyyww cdc gqy/Qtber/djsdajmer btmD, ~ 
Chttp: I lwwv·l. osha.gov /dts/sltc /methods/inorganic/id2o6 /id2o6.html2 :9 Chttp: //v.'v<rw .cdc.gov /Other /disclaimer .html) 
See: NMA,M Unjosh/dgqi?003-154 D or OSHA Methods Chttrr /fwww osha gqy/dts/s]tc/metbgdsandex hhnD '!? Cbt!Jr Uwww rdc gmr 
/Other /disclaimer .html) 

Skin: Prevent skin contact 
Eyes: Prevent eye contact 
Wash skin: Daily 
Remove: When wet or contaminated 
Change: Daily 

Rf">ph>titor Ret"onn:n<>ndaHons 

CSee Appendjx E) Cnengaprlxe btmD 
NIOSH/OSHA 

Up to 0.5 mg/m3: 

(See procedures (firstajd btmD) 
Eye: Irrigate immediately 
Skin: Soap flush promptly 
Breathing: Respiratory support 
Swallow: Medical attention immediately 

(APF = 10) Any air-purifying respirator with an N1oo, R1oo, or P1oo filter (including N1oo, R1oo, and P1oo filtering facepieces) except quarter-mask respirators. 
Click here Cpgintrod.html#nrp) for information on selection ofN, R, or P filters. 
(APF = 10) Any supplied-air respirator 

Up to 1.25 mg/m3: 
(APF = 25) Any supplied-air respirator operated in a continuous-flow mode 
(APF = 25) Any powered, air-purifying respirator with a high-efficiency particulate filter. 

Up to 2.5 mg/m3: 
(APF =50) Any air-purifying, full-facepiece respirator with anN 100, Rloo, or P1oo filter. 
Click here Cpgintrod.html#nrp) for information on selection ofN, R, or P filters. 
(APF =50) Any supplied-air respirator that has a tight-fitting facepiece and is operated in a continuous-flow mode 
(APF =50) Any powered, air-purifying respirator with a tight-fitting facepiece and a high-efficiency particulate filter 
(APF = 50) Any self-contained breathing apparatus with a full facepiece 
(APF = 50) Any supplied-air respirator with a full facepiece 

Up to 50 mg/m3: 
(APF = 1000) Any supplied-air respirator operated in a pressure-demand or other positive-pressure mode 

Up to 100 mg/m3: 
(APF = 2000) Any supplied-air respirator that has a full facepiece and is operated in a pressure-demand or other positive-pressure mode 

Emergency or planned entry into unknown concentrations or IDLH conditions: 
(APF = 1o,ooo) Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-demand or other positive-pressure mode 
(APF = 1o,ooo) Any supplied-air respirator that has a full facepiece and is operated in a pressure-demand or other positive-pressure mode in combination with an auxiliary self-contained positive
pressure breathing apparatus 

Escape: 
(APF =50) Any air-purifying, full-facepiece respirator with anN 100, Rloo, or P1oo filter. 
Click here Cpgintrod.html#nrp) for information on selection ofN, R, or P filters. 
Any appropriate escape-type, self-contained breathing apparatus 

Important additional information about respirator selection Cpgintrod.html#mustread) 

introd.htmll. See ICSC CARD: 0052 Uniosh/ipcsneng/nengoos2.html2 See MEDICAL TESTS: 0127Uniosh/docs/2oos-uo/nmed012Z.html2 
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CDC - NIOSH Pocket Guide to Chemical Hazards - Manganese compou ... http:/ /www.cdc.gov/niosh/npg/npgd03 79 .html 

1 of 1 

Search the NIOSH Pocket Guide 

Enter search terms separated by spaces. 

Manganese compounds and fume (as Mn) 

Exposure Limits *:TWA 1 mg/m3 ST 3 mgfm3 [*Note: Also see specific listings for 
Manganese cyclopentadienyl tricarbonyl, Methyl cyclopentadienyl manganese tricarbonyl, and 
Manganese tetroxide.] 

*: C 5 mg/m3 [*Note: Also see specific listings for Manganese cyclopentadienyl h·icarbonyl 
and Methyl cyclopentadienyl manganese tricarbonyl.] 

Eyes: No recommendation 
Wash skin: No recommendation 
Remove: No recommendation 
Change: No recommendation 

NIOSH 

Up to 10 mg/m3: 

NIOSH Z3.Q.Q.. "'f;' C/niosh/docs/2oo3-154/pdfslz3oo.pdD, .:z3.Ql.. df; C/niosh/docs/2oo3-154 
Wdfs/7301 pdO ,~ ~ C/njgsb/dgq!?gg3-154/pdfs/z3o3 WD :~ '!; C/njgsb/dgcs/zgg3-154 

lpdfs/gi02.pdD ; 
OSHA ID121 Chttp: I /v.rv.w.osha.gov /dts/sltc/methodslinorganiclidl211id121.html2 :1!2 

Orttp: 1/w\\-w.cdc.gov /Other /disclaimer .htmJ) , ID125G Chttp: I /wvvw.osha.gov /dts /sltc /methods 
apgrgapjc/jdJz5g/jdJz5g htmD 1Q Cbttn· lhnnv rdc gqy/Qtber/djsdajmer btmD 
See: NMAM Upjgsbldgcs!?go3-154 f) or OSHA Methods Cbttn· /6yww osha gmr/dts/s]tclmetbgds 
apdex htmD ffit Cbttn· /fuJ!yw rdc gqy/Qtber/disclajmer btmJ) 

(See procedures Cfirstaid.htmn) 

Breathing: Respiratory support 
Swallow: Medical attention immediately 

(APF = 10) Any particulate respirator equipped with an N95, R95, or P95 filter (including N95, R95, and P95 filteling facepieces) except quarter-mask respirators. The following filters may also be used: 
N99, R99, P99, Nwo, Rtoo, Pwo. 
CJjck here Cpgjptmd btml#pm) for information on selection ofN, R, or P filters. 
(APF = 10) Any supplied-air respirator 

Up to 25 mg(m3: 
(APF = 25) Any supplied-air respirator operated in a continuous-flow mode 
(APF = 25) Any powered, air-purifying respirator with a high-efficiency particulate filter. 

Up to 50 mg(m3: 
(APF =50) Any air-purifying, full-facepiece respirator with anN 100, Rloo, or P1oo filter. 
Click here Cpgjptmd btml#pm) for information on selection ofN, R, or P filters. 
(APF =50) Any supplied-air respirator that has a tight-fitting facepiece and is operated in a continuous-flow mode 
(APF =50) Any powered, air-purifying respirator with a tight-fitting facepiece and a high-efficiency particulate filter 
(APF = 50) Any self-contained breathing apparatus with a full facepiece 
(APF = 50) Any supplied-air respirator with a full facepiece 

Up to 500 mg(m3: 
(APF = 1000) Any supplied-air respirator operated in a pressure-demand or other positive-pressure mode 

Emergency or planned entry into unknown concentrations or IDLH conditions: 
(APF = 1o,ooo) Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-demand or other positive-pressure mode 
(APF = 1o,ooo) Any supplied-air respirator that has a full facepiece and is operated in a pressure-demand or other positive-pressure mode in combination with an auxiliary self-contained positive
pressure breathing apparatus 

Escape: 
(APF =50) Any air-purifying, full-facepiece respirator with anN 100, Rloo, or P1oo filter. 
Click here Cpgjptmd btml#pm) for information on selection ofN, R, or P filters. 
Any appropriate escape-type, self-contained breathing apparatus 

l. See ICSC CARD: QJ74 Upjgsbapqpepg/pepwJ74 btmD See MEDICAL TESTS: 9111 Upjgsb/dgq/zggs-nolpmedm31 btmD 
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CDC - NIOSH Pocket Guide to Chemical Hazards - Zinc oxide http://www.cdc.gov/niosh/npg/npgd0675.html 

1 of 1 

Search the NIOSH Pocket Guide 

Enter search terms separated by spaces. 

Zinc oxide 

500 mg/m3 
See: 1114112 C/niosh/idlh/I314132.html) 

: Dust:TWA5 mg/m3 C 15 
NIOSH Z3Q.3.. '1: Uniosh/docsi2003-154/pdfslz303.pdD, ~ ~- C/niosh/docsi2003-154/pdfslz502.pd0; 
OSHA ID121 alttp:/ /v.rv.TW.osha.gov/dts/sltc/methods/inorganic!id121lid121.html) 1f? Chtm://,N\Vw.cdc.gov/Other/disclaimer.htmn, ~ 
Cbttp· //www osha ggy/dts/sltc/metbgrlsanorganjc0dJ430dJ43 btmD ;§! (bttn· 1(\Y)yw cdc gmr/Other/djsclajmer btmD 

See: NMAM Unjgsb/dqq!?gg3-154 D or OSHA Methods CbttJ?" Uwww osha ggy/dtslsJtc/metbgdsQndey btmD riff {bt!Jr /6yy.rw cdc gqy 
/Otber/djsclajmer btml) 

(See protection codes Cnrotect.htmn) 
Skin: No recommendation 
Eyes: No recommendation 
Wash skin: No recommendation 
Remove: No recommendation 
Change: No recommendation 

R<•sph~ttor Rf'comnwnrlntion<> 

NIOSH/OSHA 

Up to 50 mg/m3: 

(See procedures Cfirstaid.htmn) 

Breathing: Respiratory support 

(APF = 10) Any particulate respirator equipped with an N95, R95, or P95 filter (including N95, R95, and P95 filteling facepieces) except quarter-mask respirators. The following filters may also be used: 
N99, R99, P99, Nwo, Rtoo, Pwo. 
Click here Cpgintrod.html#nrp) for information on selection ofN, R, or P filters. 
(APF = 10) Any supplied-air respirator 

Up to 125 mg/m3: 
(APF = 25) Any supplied-air respirator operated in a continuous-flow mode 
(APF = 25) Any powered, air-purifying respirator with a high-efficiency particulate filter. 

Up to 250 mg/m3: 
(APF =50) Any air-purifying, full-facepiece respirator with anN 100, Rloo, or P1oo filter. 
CJjck here Cpgjntmd btml#nm) for information on selection ofN, R, or P filters. 
(APF =50) Any supplied-air respirator that has a tight-fitting facepiece and is operated in a continuous-flow mode 
(APF =50) Any powered, air-purifying respirator with a tight-fitting facepiece and a high-efficiency particulate filter 
(APF = 50) Any self-contained breathing apparatus with a full facepiece 
(APF = 50) Any supplied-air respirator with a full facepiece 

Up to 500 mg/m3: 
(APF = 1000) Any supplied-air respirator operated in a pressure-demand or other positive-pressure mode 

Emergency or planned entry into unknown concentrations or IDLH conditions: 
(APF = 1o,ooo) Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-demand or other positive-pressure mode 
(APF = 1o,ooo) Any supplied-air respirator that has a full facepiece and is operated in a pressure-demand or other positive-pressure mode in combination with an auxiliary self-contained positive
pressure breathing apparatus 

Escape: 
(APF =50) Any air-purifying, full-facepiece respirator with anN 100, Rloo, or P1oo filter. 
CJjck here Cpgjntrod btml#nm) for information on selection ofN, R, or P filters. 
Any appropriate escape-type, self-contained breathing apparatus 

Important additional information about respirator selection Cpgintrod.html#mustread) 
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